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PRIORITY 

This application is a continuation of Application No. 09/274,830, filed March 23, 
1999, the contents of which are incorporated herein by reference. 

This application claims priority to applications filed in the Korean hitellectual 
Property Office on March 23, 1998 and assigned Serial No. 1998-10394, and filed April 
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BACKGROUND 

1. Field of the hivention 

The present invention relates to a CDMA conununication system, and in particular, to 
a power control device and method for controlling a reverse link common channel in a CMD A 
commimication system. 

2. Description of the Related Art 

Code division multiple access (CDMA) mobile communication systems are based on 
the IS-95 standard which mainly supports voice service. It is foreseen that mobile 
communications will be performed in accordance with the IMT-2000 (hitemational Mobile 
Telecommunication-2000) standard in the near future. The IMT 2000 standard provides not 
only voice service but also high speed packet service. For example, the IMT-2000 standard 
supports high quality voice service, moving picture service, Internet search service, etc. 
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The CDMA mobile communication system includes a forward link for transmitting a 
signal from a base station (BS) to a mobile station (MS) and a reverse link for transmitting a 
signal from the mobile station to the base station. A conventional CDMA mobile 
communication system cannot confrol power of a common channel for the reverse link. This 
5 is because an existing CDMA base station does not have structure for controlling the power 
of the reverse link common channel. Furthermore, it is difficult to send corresponding power 
control commands to the respective mobile stations using a forward link common channel in 
which several users receive one Walsh orthogonal channel. Therefore, it takes a long time for 
the mobile station to access the system through the reverse link common channel, and the 
1 0 mobile station can transmit a short message only. In addition, the mobile station accesses the 
system without knowing an appropriate initial system access power, thereby exerting influence 
on the system. 

FIG. 1 illusfrates a channel transmission device for transmitting a power control 
command in a conventional CDMA communication system. The iUusfrated channel 
15 transmission device may be used for a fraffic channel or a control channel. In describing the 
channel transmission device, the input data is assumed to be fiiU rate data of a 20ms frame. 

A cyclic redundancy check (CRC) generator 1 1 1 generates 12 CRC bits and adds the 
generated CRC bits to 172-bit frame data input. A tail bit generator 1 1 3 generates 8 tail bits 
and adds the generated tail bits to an end of the CRC-added frame data to enable an encoder 
20 1 1 5 to initiahze the data by the frame unit. When the 172-bit data is input, the data output 
from the tail bit generator 113 becomes 192-bit data. The encoder 115 then generates 576 
symbols per frame by encoding one-frame data output from the tail bit generator 1 13, and an 
interleaver 1 17 interleaves the encoded data output from the encoder 1 15. 

A bit selector 121 decimates a long code output from a long code generator 119 to 
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match the length of the long code to the length of the interleaved encoded data. An XOR gate 
123 XORs the interleaved encoded data and the decimated long code to scramble them. After 
that, a signal convert 125 maps the output signal levels of the XOR gate 123 by converting a 
signal level "0" to "+1 " and a signal level "1 " to "-1 ", and demultiplexes the converted 
signals by outputting odd-numbered data to an In-phase channel (first channel) and even- 
numbered data to a Quadrature-phase channel (second channel). The I- and Q-channel 
converted signals are gain controlled in channel gain controllers 127 and 129, respectively. 

A control bit gain controller 1 3 1 controls a gain of an input power control (PC) bit and 
provides the gain controlled power control bit to puncturers 133 and 135. Thepuncturers 133 
and 135 puncture symbols located at the bit positions designated by a bit selector 121 and 
insert therein the power control bits output fi:om the control bit gain controller 131. The 
symbols output from the puncturers 133 and 135 are multiplied by an Walsh code in 
multipliers 139 and 141, respectively, thus being orthogonally modulated. 

Since, the number of the available orthogonal codes is limited in the CDMA 
communication system and many traffic channels should be assigned to the users for the data 
communication service, it is expected that the orthogonal codes will run short. Therefore, 
when thedatacommunication is temporarily discontinued in the state where the trafficchannel 

is formed, it is preferable to temporarily release an orthogonal code for the channel presently 
in service and reassign the orthogonal code at the time when the data communication is 
restarted. This increases utility efficiency in the use of the orthogonal codes. 

However, the channel transmission device of FIG. 1 assigns the orthogonal code to 
transmit the power control command, even when there is no actual data to transmit (in other 
words, even in the case where data transmission is temporarily discontinued), thus resulting 
in an inefficient use of the orthogonal codes. 
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SUMMARY 

Itis. therefore, anobjectofthepresentinventiontoprovi^^ 
method for a reverse link common channel in a CDMA communication system, where the 
CDMA system is based on the IMT-2000 standard. 
5 It is another object of the present invention to provide a device and method for 

transmittingpowercontrolcommandstosubscribersusingacommonpowercontrolcham.el 

in a CDMA communication system. 

I, is further mote object of the present invention to provide a ch^el reception 
deviceandmethodforreoeivingandprocessingapowercontrolcommandtransmittedthrough 

1 0 a common power control channel in a CDMA commnmcation system. 

B is still another object of the present invention to provide a device and method for 
ttsnsmittingpowercontrolcorrnnandsforreverseUnkcommonchannelstosubseribersns^^ 

a connnon power control channel in a CDMA commnnication system. 

Itis further stillanotherobjectofthepresentinventiontoprovideadeviceandmethod 

15 f„rreceivingapowercontrolcommandforareverselinkcommonchannel.hr„»ghacommon 

power control charaiel in a CDMA communication system. 

It is still another object of the present invention to provide a device and method for 
desisting a reverse Imk common chamrel to a specific mobile station and controlling a 
ttansmissionpowerofamobilestattonthroughthedesignatedreverselinkcommonchannel 

20 in a CDMA communication system. 

I, is still anofl.er object of the present invention to provide a device and method for 
designatingareverselinkcommonchanneltoamobilestationandenablingthemobilestation 

.ocontrolatransmissionpowerofthedesignatedreverselinkcommonchannelaccordmgto 
a power control bit received via a forward common power control channel in a CDMA 
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communication system. 

It is still another object of the present invention to provide a mobile station device and 
method for a CDMA communication system, in which the mobile station requests a base 
station to designateareverselinkcommonchannelandthentransmitsasignalviaadesignated 

reverse link common chamiel upon reception of a message for designating the reverse link 
common channel in response to the request, and controls a transmission power of the 
designated reverse link common channel via a forward common power control chamiel. 

To achieve the above objects, a common power control chamiel transmission device 
forabasestationinaCDMAcommunicationsystemisprovided which includesaselectorfor 

receivingpowercontrolcommands to be transmitted to multiplesubscribersandmultiplexing 
the received power control commands; and a spreading modulator for spreading an output of 
the selector by multiplying the output of the selector by a spreading sequence. Hie common 
power control chamiel can be used even in the case where the base station controls a power 
of the reverse link common chamiel. For the power control of the reverse link common 
chamiel, the base station receives a signal from a mobile station via the reverse link common 
chamiel, and transmits to the mobile station a power control command for controlling a 
transmissionpowerofthereverselinkcommonchamielaccordingtoastrengthofthereceived 

signal. 
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RPTFIT nFSrRTPTlQN 0 17 THF DRAWINGS 

FIG. 1 is a block diagram illustrating a prior art channel transmission device for 
transmitting a power control command in a conventional CDMA communication system; 

FIG. 2 is a schematic diagram illustrating a procedure for controlling power of a 
reverse link common chamiel during data communicationbetweenabase station andamobile 

station according to a first embodiment of the present invention; 

FIG. 3 is a schematic diagram iUustrating a procedure for controlling power of a 
reverse link common chamiel during data communicationbetweenabase station andamobile 

station according to a second embodiment of the present invention; 

FIG. 4 is a schematic diagram iUustirating a procedure for controlling power of a 
reverse link common chamiel during data communicationbetweenabase station andamobile 

station according to a tiiird embodiment of the present invention; 

FIG. SAiUustratesapowercontrolcommandtiransmittedviaacommonpowercontirol 

channel according in accordance witii the present invention; 

FIG. 5B illustrates a look-up table for storing a hopping pattern by which power 
control commands are inserted into slot positions of the common power control chamiel in 
accordance with the present invention; 

FIG. 5C is a chart illustrating a slot hopping pattern of a power control command for 

a subscriber having a slot ID number of 2 in tiie slot ID look-up table shown by FIG. 5B; 
FIG. 6isablock diagram iUustratingacommon power conttolchanneltransmitterfor 

transmitting power control commands in a CDMA communication system according to an 
embodiment of tiie present invention; 

FIG. 7 illustrates a message structure on the common power control channel when a 
base station designates the reverse link common channel; 
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FIGS. 8A and 8B illustrate the power control procedures in a case where a message 
is transmitted by power controlling the reverse link common channel according to a first 
embodiment of the present invention; 

FIGS. 9A and 9B illustrate the power control procedures in a case where a message 
is transmitted by power controlUng a designated common chamiel for the reverse link 
according to a second embodiment of the present invention; 

FIGS. lOA and lOB illustrate the power control procedures in a case where a base 

station designates a reverse link common channel at the request of a mobile station and the 

mobile station transmits a message by power controlling the designated reverse link common 

channel according to a third embodiment of the present invention; 

FIG. llisablockdiagramiUustratingasubscriberchanneltransmitterfor transmitting 

data in association with the common power control channel in a CDMA communication 
system according to an embodiment of the present invention; 

FIG. 12 is a diagram illustrating the relationship between subscriber channel 
informationandthepowercontrolcommandsoutputfromthecommonpowercontrolchannel 

transmitter of FIG. 6 and the channel transmitter of FIG. 11; 

FIG. 1 3 is a block diagram illustrating a subscriber channel receiver for receiving the 
power control commands in a CDMA communication system according to the present 
invention; 

FIG. 14 is a diagram illustrating states of different common chamiels for the forward 
link in a case where a base station channel transmitter transmits the power control commands 
via the common power control channel; 

FIGS. 15 and 16 illustrate cases where the base station transmits the power control 
commandsusingthecommonpowercontrolchamielandthemobilestationsreceivethepower 
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control commands transmitted; 

FIG. 17 is a block diagram illustrating a mobile station for simultaneously receiving 
the common power control chamiel and the forward traffic channel in the mamier as shown 
in FIG. 16; 

FIGS . 1 8 A and 1 8B are flow charts illustrating operations of the base station and the 
mobile station whenamessage is transmittedbypowercontrolhng the reverse link common 

channel in accordance with the present invention; 

FIGS. 19A and 19B are flow charts illustrating operations of tiie base station and tiie 
mobile station whenamessage is transmittedbypower continuing the reverse link common 

channel in accordance witii the present invention; 

FIGS. 20A and 20B are flow charts illustrating operations of tiie base station and tiie 
mobile station whenamessage is transmitted bypowercontiolling tiie designated common 

channel for tiie reverse link in accordance witii an embodiment of the present invention; 

FIGS. 21 A and 21B are flow charts iUustiating operations of tiie base station and tiie 
mobile station whenamessage is tiansmittedbypowercontioUing tiie designated common 

chamielfortiiereverse link inaccordance witii anotiierembodimentofthe present invention; 
and 

FIGS. 22A through 25B are diagrams iUustiating relationships between a message 
transmission type and tiie power conttol. 
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piTT ATI p-n nFSrRTPTinN nv PREFERRED FMBODIMENTS 
It is to be understood that in the following description of preferred embodiments, 
specificdetails are set forth toprovideamorethoroughunderstandingofthepresentinvention, 

notwithstanding that one skilled in the art may practice the invention without these specific 
details. It is to be further understood that in the accompanying drawings, similar reference 
numerals are used to denote elements having similar or equivalent constructions. In the 
following description, well known fimctions or constructions may not be described in detail 
since they would obscure the invention in unnecessary detail. 

With reference to FIGS . 2 through 4, there are shown schematic diagrams illustrating 
procedures for controlling power of a reverse link common chamiel during data 
communication between a base station and a mobile station according to first through third 
embodiments of the present invention, respectively, hi particular, the schematic diagram of 
FIG. 2illustratesacase in which all the reverse Imk common channels are power controlled, 

and the schematicdiagramsofFIGS.3and4illustrate cases in which designated reverse link 
commonchamielsarepower controlled. hiaddition,itis assumed thatnon-designatedreverse 
Unk common chamielsoperateinaslottedAlohamodcsuchas in the IS-95Astandard. For 
example, in FIG. 3, the reverse link common chamiel used when a mobile station sends to a 
base station an initial designation request message (i.e., a request for a designated common 
channel), operates in the slotted Aloha mode. 

Referring to FIG. 2, the mobile station (MS) transmits a preamble signal via a reverse 
liric common chamiel, and the base station (BS) sends to the mobile stationapower control 

command via a forward common power control chamiel. Here, the reverse link common 
chamiel operates in the slotted Aloha mode and a slot start position of a new message is 
predefined between the base station and the mobile station. The mobilestation transmits an 
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intended message signal at a specified time after sending the preamble signal for a 
predetermined amount of time. There are three preferred methods for determining the proper 
time at which the mobile station can transmit the message signal. 

In a first preferred method, the mobile station transmits the message signal after 
sending the preamble signal for a predetermined amount of time. THat is, the mobile station 
transmits the preamble signal to the base station. After the base station attains initial 
acquisitionbyreceivingthepreamblesignalforthepredeterminedamountoftime,themobile 

station transmits the mtended message signal to the base station at the specified time. 

In a second preferred method, the base station informs the mobile station by 
transmittmg a message signal the time at which the mobile station can transmit the message 
signal via the reverse link common chamiel. For initial power control, the base station sends 
a power control command via the forward common power control chamiel by measuring an 
intensityofthepreamblesignalreceivedfromthemobilestation.Uponreceptionofthepower 

control command, the mobile station then controls the transmission power according to the 
receivedpowercontrolcommand.Tliatis,uponacquisitionofthepreamblesignaltransmitted 

from the mobile station, the base station measures the signal intensity for the preamble 
durationanddetermineswhetherthemeasuredintensityisappropriate.'niebasestationsends 

the power control command by generating a power control bit (or power control command) 
accordingtothemeasurementTliemobilestationthencontrolsthetransmissionpowerofA^ 

preamble signal according to the received power control command and sends the power 
controlled preamble signal to the base station. Further, the mobile station does not send the 
message before reception of a message transmission command ftom the base station or for a 
predetermined amount of time, and continuously transmits only the preamble signal via the 
reverse link common chamiel to control the initial power until the message transmission 
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command is received from the base station. 

m a third preferred method, the mobile station controls the transmission power 
according to thepower control command atatimepredeterminedbetweenthemobilestation 

and the base station, and sends the power controlled message via the reverse link common 

channel. 

to the preamble transmission procedure, the parameters that should be matched 
between the mobUe station and the system or the signals for initial acquisition of the other 
pax,y,knownbe.wee„themobile station andthe system are transmitted prior to transmission 

ofamainmessage.Forexample,fl.esignalsknownbe.weenthem„bilestationandthesys.em 

maybeaU"0"sor"l"s. 

WWlethebasestationsendsthcpower control commandtopower control thereverse 

hnk common channel, a power of the power control command received ftom the mobile 
stationmay become lower thanathreshold value or the forward Unk may havcabad channel 

condition. Inthis case, itisneeessaryforthemobilestationto stop sendingthe signals. Here, 
the channel condition of the fonvard link can be detemnned by measuring Ec/Io of a pilot 
channel for the forward link. This is to reduce tire system interference which may be caused 
whenthemobilestationsendsthemessageviathereversechannelinastatewherethepower 

is not appropriately controlled. 

Referring to FIG. 3, the base station sends, via the forward link common channel, a 
command for ordering the mobile station to s«.d the message using . designated common 
cham.elforthereverselink,togctherwithinformationreqmredinsendingthecommand,Tbs 

procedure can be available in the case where the base station requests a certain response 
message ftomthemobilestationorrequeststtremobUestationtosendspecificdata. Here, the 

mobile station sends only the preamble si^al (or pilot signal) mrtil Ihe base station sends a 
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sioncommandorforapred.«nnmedtae,soa.tocontroltottansmisdon 
powerb«weenftebases.ationandthemobilestation.ThebasestaSonsen<bapow.rconttol 

oommand via the forward common power eontrol ehannel m response to the signal ftom the 
mobile station. Uponreeeptionofthe message transmissiot. command ftomthebase station 

or after a lapse of the predetermined time, the mobile station sends to the base station an 
intendedmessage viathedesigna.edcham>el for therevetselink. Even atthistime.thebas. 

^on continues to sendthepower control command so as to continuouslycontrol the power 

while the mobile station sends the message. 

Here, the designated common cham,el refers to a specific cham«l which can be 
exclusively used by a specific user, among the common channels which can be used in 
common by all the users. For designation of the common chamois, several codes are 
separately provided in addition to the codes for the common cham.els, and one of the codes 
is assigned to a particular user for a while. Alternatively, for designation of the common 
chapels, one of the common channels is assisted to the particular user who requires a 
design^edcham.el,^d therefore theotheruserscannotusethischamrelwhileitisbeingused 

by the particular user. In designating the reverse Unk common channels, it is possible to 
desip-ate which long code, wiU be used as spreading codes. Hre long codes may be tire 
existing pubUe long codes, the long codes for the access charmels, the long codes for the 
common control channels, or the separate long codes for channel designation. 

Referring to FIG. 4, the mobile station sends to flie base station a message for 
requestingadesi^edcommonchannelviathecommonchamrelforthereversehnlcHere, 

themobilestationcansendthe message afieraddinginformation about an amountofthedata 

,0 be sent through the designated common chamrel. The request message may be an ID of the 
mobilestation(e.g.ESN).Uponr«eptionofthedesignatedeham.elrequestmessageandfl.e 
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data amount information, the base station determines whether to designate the common 
chamiel, taking into consideration the use and amount of the data to be sent from the mobile 
station which requests the designated chamiel and the system condition, and sendsaresponse 

signal to the mobile station using the common chamiel for the forward link. When the 
response signal includes chamiel designation information, the base station sends a power 
control command after a lapse of a specified time. Here, the mobile station transmits the 
preamblesignaluntilthebasestationsendsamessagetransmissioncommandforallowingthe 

mobile station to send themessageviathe designated chamielbased on the response signal or 
forapredeterminedtimcsoastoenablethebasestationtousethispreambleindemodulation. 

In addition, the preamble duration can be used in controlUng the transmission power of the 
designated reverse link common chamiel. Upon reception of the message transmission 
command from the base station or after a lapse of the predetermined time, the mobile station 
sends to thebase station the intendedmessage via the designated chamiel forthe reverse link. 

Even at this time, the base station continues to send the power control command to 
continuously control the power while the mobile station sends the message. 

To power control the reverse link common chamiel, the base station should send the 
power controlcommandtothemobilestationviatheforwardlink. However, whenthemobile 

station sends the reverse link common chamiel, a dedicated chamiel is not assigned for the 
forward Unk and the data or control command is transmitted through the forward common 
chamiel. When the dedicated chamiel is not assigned for the forward link and one Walsh 
chamiel is used by several users like the common chamiel, it is difficult to send the power 
control commands to the respective mobile stations. Although the power control commands 
described in FIGS. 2 to 4 can be sent by pmicturing the power confrol bits into the forward 
common chamiel, it is also possible to use another specific chamiel such as a common power 
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control channel. 

FIG. 5A is a diagram illustrating the power control command transmitted via the 
common power control chamiel in accordance to the present invention. Hie base station 
assigns one common orthogonal code to the common power control chamiel and sends the 
power control commands to multiple subscribers via this common power control channel. A 
power control group (hereinafter, referred to as PCG) has a length which is a reciprocal of a 
transmission frequency of the power control commands. That is, when the power control 
commands are transmitted 800 times for one second, the length of one PCG becomes 
1.25msec (=l/800sec). Further, in the figure, PCCl-PCCM represent the power control 
commands fortherespectivesubscribers,andonecommonpowercontrolchamielcantransmit 

M power control commands in maximum. That is, as shown in HG. 5 A, one PCG consists 
of M power control commands PCCl-PCCM for M subscribers and the PCG is spread with 
one orthogonal code and transmitted via the common power control channel. 

The power control commands PCCl-PCCM for the respective subscribers can be 
transmitted via the common power control channel by fixing their positions. However, when 
the transmission powers of the power control commands are different or when the slots at 
which the power control commands are transmitted are mixed with the slots at which the 
power control commands are not transmitted, it is preferable to hop the positions of the power 
control commands. This causes the power control commands to be randomly placed within 
one power control group so as to reduce interference according to the slot positions and 
provide a uniform transmission spectrum of the base station. In this case, a hopping pattem 
ofthepowercontrolcommandscanbe implemented inasimilarmamierasamethod used for 

implementing the frequency hopping pattem of a FH-SS (Frequency Hopping-Spread 
Spectrum) system In the embodiment, the hopping pattem of the power confrol commands 
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is Stored inalook-uptabletopseudo-randomizethepositionsofthepower control conmian^^ 
FIG. 5B illustrates a look-up table for storing the hopping pattern by which the power 
control commands are inserted into the slots of the common power control channel in 
accordance with the present invention. In FIG. 5B. the number of the power control 
commands, M, is assumed to be 8. In the figure, numerals in the respective boxes represent 
slot ID numbers assigned to the subscribers. Accordingly, the positions of the power control 
commands within one PCG for the common power control channel depend upon the slot ID 
number and PCG number. FIG. 5C is a chart illustrating a slot hopping pattern for the power 
control commands, having the slot ED number of 2, in the slot ID look-up table of HG. 5B. 

FIG. 6 is a block diagram illustrating a common power control channel transmitter for 
transmitting the power control commands to the respective subscribers which share the same 
orthogonal code andbelongto one power controlgroup.ThepowercontrolcommandsPCCl- 

PCCM transmitted to the respective subscribers can be scrambled by user's pseudo-random 
noise (UPN) sequences UPNl-UPNM. UPNs 3 1 1-3 IM generate unique PN sequences (e.g., 
long codes) assigned to the respective subscribers. MultipUers 321-32M multiply the power 
control commands PCCl-PCCM by the corresponding user's PN sequences UPNl-UPNM, 
respectively. The respective power commands are multipUed by different gains and then 
transmitted to the corresponding subscribers. That is, gain controllers 331-33M receive the 
power control commands output from the corresponding multipliers 321-32M and control 
gains of the received power control commands according to corresponding gain control 
signals. The locations of the assigned power control commands can be fixed on the common 
power control channel. Ahematively, the locations of the power control commands can be 
varied at the respective PCGs to provide a uniform spectrum. A slot controller 340 generates 
a signal for determining the slot positions into which the power control commands output via 
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the common power control channel are inserted. That is, the slot controller 340 includes the 
slot hopping look-up pattern table structured as shown in FIG. 5B and generates a slot control 
signal for designating time slots into which the power control commands for the respective 
subscribers are inserted, by consulting the slot hopping pattern table. 
5 A selector 350 receives the gaincontrolledpower control commands PCCl-PCCM and 

multiplexes the received power control commands according to the slot control signal output 
from the slot controller 340. That is, the selector 350, under the control of the slot control 
signal output fom the slot controller 340, selects one of the power control commands PCCl- 
PCCM and outputs the selected power control command to the common power control 
1 0 channel. A multiplexer can be used for the selector 350. 

An orthogonal modulator is composed of an orthogonal code generator 361 and a 
multipUer 362. The orthogonal code generator 367 generates an orthogonal code for 
orthogonally modulating the power control commands transmitted through the common power 
control channel, and the multipUer 362 multipUes the power control commands for the 
15 respective subscribers output from the selector 350 by the orthogonal code. That is, the 
orthogonal modulator modulates the power control commands for several subscribers using 
one orthogonal code and outputs the orthogonally modulated power control commands to the 
common power control channel. 

A spreading modulator is composed of a spreading sequence generator 371 and a 
2 0 multipUer 372. The spreading sequence generator 371 generates a spreading sequence for 
spreading the orthogonally modulated signals. The multipUer 3 72 multiplies the orthogonally 
modulated signals by the spreading sequence to spread the power control commands and 
outputs the spread power control commands via the common power control channel. 
Although the orthogonal modulator and the spreading modulator employ binary phase shift 
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keying (BPSK) modulation, they also can employ quadrature phase shift keymg (QPSK) 
modulation. In this case, the power control commands output from the selector 350 are 
demultiplexed to output odd-numbered power control commands to a first chamiel and even- 
numbered power control commands to a second chamiel. Thereafter, the divided channel 
signals are separately subjected to the orthogonal modulation and the spreading modulation. 

In the exemplary embodiment, the power control commands transmitted to the 
respected subscribers via the common power control chamiel are scrambled with the 
corresponding user's PN sequences UPNl-UPNM and output to the corresponding gain 
controllers 33 1 -33M. However, it is possible to remove the scheme for scrambling the power 
control commands with the user's PN sequences, hi this case, the power control commands 
PCCl-PCCM are directly applied to the corresponding gain controllers 331-33M. The gam 
controllers331-33Mthenmultiplythereceivedpowercontrolcommandsbythecorresponding 

gains and output them to the selector 350. 

The slot controller 340 designates the time slots for arranging the power control 
commands to be transmitted to the respective subscribers, on the common power control 
chamiel. As illustrated in HG. 5A, the slot controller 340 assigns the positions of the 
respective power control commands for the respective power control groups. Hiere are two 
known methods for assigning the power control commands: one method fixes the positions 
of the power control commands and the other method varies the positions for the respective 
PCGs. MtheembodimentshownbyFIG. 6, the slot controller 340 includes the slot hopping 

pattern look-up table of FIG. 5B and variably designates the insert positions of the power 
control commands fortherespectivesubscribers.'nieselector350assigns the power control 

commands output from the gain confroUers 331-33M and as shown by FIG. 5A to the 
specified locations according to the slot control signal output from the slot controller 340. 
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The power control commands are then multiphed by the orthogonal code in the 
multiplier 362 to be orthogonally modulated and again multiplied by the spreading sequence 

in the multiplier 372 to be spread. 

If the base stationsends the power control commands for the respective subscribers via 
the common power control channel for the forward link, the mobile stations control the 
transmission power of the reverse link according to the power control commands received. 
In most cases, the mobile stations should receive user data and control commands via the 
traffic channels, in addition to the power control commands received via the common power 
control channel. For this, the mobile stations employ one of the following two receiver types: 
a separate receiver consisting of a common power control channel receiver and a traffic 
channel receiver; and a shared receiver which receives the power control commands on the 
common power control chamiel using the traffic chamiel receiver. The traffic chamiel refers 
to a control channel and a data chamiel for transmitting the control commands and the user 
data. Here, the traffic channels include a fimdamental channel for transmitting voice traffic 
and a supplemental chamiel for transmitting packet data. The structure of the mobile station 

will be described later on. 

FIG. 7 illustrates a message structure that the base station sends to the mobile station 
via the forward link for assigning the designated reverse link common channel, when the 
common power control chamiel is used. The message can be used as the response message 
when the base station assigns the designated reverse link common chamiel to the mobile 
station as shown in FIG. 3, or when the base station requests the designated reverse link 
common channel as shown in FIG. 4. As illustrated, the message consists ofa message body 
having specific contents, a designation flag, chamiel designation information representing the 
designated common channelforthereverselink,apower control flag representingwhether to 
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control the power, preamble start time information representing a start time of the preamble 
signal, a Walsh number representing a Walsh code number used for the common power 
control channel, and a slot index representing the locations of the power control commands. 
When the common power control channel is not used, the Walsh number and the slot index 

are excluded from the message. 

The designation flag represents whether the designated common channel is available 
or not. The channel designation information is identification information for the designated 
channel when the designated channel is available. The channel designation information can 
be used in informing a long code to be used for spreading the reverse link common channel 
in the mobile station. When the long code is already known to the mobile sation, the channel 
designation infonnation may represent whether the long code is used or not. The successive 
power control flag and preamble are also valid only when the designated channel is used. The 
common power control command includes the Walsh number and the slot index for the 
common power control chamiel assigned to the mobile stations. The Walsh number, which 
isasystemparameter,isnotrequired to be transmitted separately, whenitispreviously known 

to the mobile station or predefined like the existing forward pilot channel. The slot index may 
designate fixed positionswhen the power controlcommands are located at the fixed positions 

or designate corresponding slot IDs when the positions of the power control commands are 
varied in several forms. Even when the position of the slot index is changed pseudo-randomly 
for the respective PCGs, it is not necessary to transmit the slot index when it is known to the 
base station and the mobile sation. 

Further, when the mobile station sends a message by power controlling the common 
chamiel for the reverse link, the preamble signal is used for the initial power control. 
Although the time for starting transmission of the preamble signal can be set after a lapse of 
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a predetermined time succeeding a message for assigning the designated reverse link common 
chamiel,thebasestationcandesignatethepreamblestart time information withinthe message 

structure of FIG. 7. 

FIGS. 8A and 8B illustrate the power control procedures when the message is 
transmitted by power controlling the reverse Unk common channel according to a first 
embodiment of the present invention. The reverse link common channels are assumed to 
operate in the slotted Aloha mode where they are not designated as in the IS-95 standard so 
that they may collide with each other. Here, it is assumed that the slot IDs of the common 
power controlchamielandthereverse link commonchamiels are previouslymatchedbetween 

the base station and the mobile station on a one-to-one (or point-to-point) basis. 

ReferringtoFIG. 8A, the base station sends the power control command to the mobile 
station, and the mobile station sends the message MSG after transmitting the preamble signal 
for the predetermined time, to use the power controlled reverse link common chamiel. A 
description will be made as to an operation of controlling the initial power of the base station 
and the mobile sation while the mobile station transmits the preamble signal. The power of 
the initial preamble that the mobile station sends is calculated by the following equation: 

Initial Transmission Power = (1st Constant) - (Total Receiving Power of 

Mobile Station) [dB] .... (1) 

Initial Transmission Power = (2nd Constant) - (Receiving power, Ec/Io, of 

Pilot Signal from Connected Base Station) [dB] .... (2) 

to equations (1) and (2), different constants can be used for the respective systems. 
These values should be low enough to minimize interference with the system. In addition. 
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since theinitialtransmissionpower is set toasufficientlylowvaluewithinanom^^ 

range, the base station sends a power-up command until the preamble signal sent from the 
mobilestationisacquiredduringthepowercontrolprocess.Uponacquisitionofthepreamble 

signal from the mobile station, the base station estimates a receiving power of the signal and 
sends a power control command according to the estimation. In this mamier, it is possible to 
adjust thereceivingpowerofthereverse link to an appropriate rangepriorto sending an actual 

message, when the base station fails to acquire the preamble signal because the initial power 

of the reverse common chamiel is too low, or when the mobile station sends the reverse link 

common channel with an excessively high power. This procedure will be defined as "initial 

power control". Since the base station can compare the receiving power (or strength) of the 

reverse link after acquisition of the preamble signal sent from the mobile station, the base 

station can send the power-up command or the power-down command to the mobile station. 

In the embodiment, a duration TW or the amount of time the mobile station transmits 

the preamble signal to control the initial power is predefined. However, the duration TW can 
be variedbysendingamessage transmission command to themobile station atthe time when 

it is judged that the base station has controlled the power appropriately by acquiring the 
preamble signal. Hence, the mobile station can stop transmitting the preamble signal prior to 

tiie predefined duration TW. 

FIG. 8A corresponds to the case where the pilot chamiel is not transmitted together 
withthemessageviathereverselinkcommonchamiel. niisisthecase where thereverselink 

common chamiel does not include the pilot chamiel as is the case with the 18-95 standard. 
However, for coherent demodulation, the reverse link according to the IMT-2000 standard 
transmits thepilotchanneltogetherwiththemessagcTTiepilotchamielisusedfor estimating 

the chamiel condition by the base station receiver and synchronizing the transmitter with the 
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Referring to FIG. 8B, the signal transmitted via the pilot channel during the initial 
powcontrolservesasthepreamblesi^l,andaftercornpletionoftheinitialpoweontrol, 

serves as thepilot signal. The strength of the signal serving as the pilot signal canbe different 
ftom that of the signal serving as Ute preamble sipral. When the preamble signal is 
ttansmitted via the pilot channel in this mamier. the common chamtel for the reverse link 
maintains a standby state without generating other signals for a predefined tinte TW or until 
thebasestationsendsamessagetransmissioncommand.asdescribedabove.™sisthesame 

for the designated common channel illustrated by FIG. 9B and described below. 

FIGS. 9A and 9B illustrate the power control procedures when the message is 
.«ned by power contoUing the desiptated common channel for the reverse link 
according to a s^nd emb«iime„t of the present invention. Here, the power control can be 
achieved equally as described with reference to FIGS. 8A and 8B. 

Referring to FIGS. 9A and 9B, the mobile station sends a request message for the 
desiprated reverb link common chamrel via the reverse link common channel. Upon 
reception of the request message, the ba^ station grants the mobile station to use the 
designated reverse link common chamrel via the forward link common chamtel, and sends a 
response si^al having the channel designation mformation. Taking into consideration the 
ttansmission delay of the response signal and the reception delay of the mobile station, the 
mobile starion sends the message after waiting for a predefined time TG and transmits Are 
preamblesi^duringthetimeTW.ThebasestationalsosendsOtepowercontrolcommand 

a8eralapseofthetimeTGandthemobilesta.iontransmits,asillustra,ed,,hepreambles.gnal 
and the message via the desired reverse link common channel by controlling the power 
according to the power control command received 6om the base station, lite initial power 
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control is prfotmed between the base station and the mobile station for the time TW where 
the pilot signal serving as the preamble signal is transmitted via the pilot ohannel. 

FIGS. lOA and lOB illustrate the power control procedures when the base station 
designatesthecommonehannelforthereverselinkattherequestofthemobilestationandthe 

5 mobile station sends a message by power controUing this designated reverse Unk common 
chamtel. The power control can be performed as described with reference to HGS. 8Aand 

8B. 

In FIGS. 8A through lOB, the non-designated chamiels among the reverse link 
common channels are assumed to operate in the slotted Aloha mode as in the IS-95 standard. 
10 Further, the base station sends the power control command to the mobile station via the 
fonvard common power control chamiel. In the figures, the signals tran^nitted via the 
respective chamtels are represented with respect to the time. FIGS. 8A, 9A and lOA 
correspond to the case where the reverse Unk does not use the pilot channel, and FIGS. 8B, 
9B and lOB correspond to the case where the reverse link uses the pilot chamiel. In the latter 
15 figures, the transmission power of the power controlled r^erse link common chamiel is 
represents by the height of the transmission signal, where the mobile station connols the 
initial power by transmitting the preamble signal. 

As stated above, if the base station outputs the power control commands for the 
r^pective subscribers via die common power control chamiel for the forward link, themobile 
20 stations control the transmission power of the reverse link according to the power control 
commandsreceivedviathecommonpowercontrolchamiel.h.mostoa«s,themobilestattons 

may receive a message « a control command via the data (or traffic) channel, in addition to 

the power control commands. 

Further, in some cases, the mobile stations should monitor the forward common 
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ohamel during tmi^ssion of the reverse Itok common channel, to receive the control 
message in additionto the commoncontrol channel for thereverse link. This case^illnow 

be described by way of example. Here, as stated above, a device for controfflng the power 
control command of the common power control channel and receiving the forward data 
channel can be h„plement«l in the separate receiver or the shared receiver. The separate 
receiver sends the power control conmrand by independently operating the common power 
control channel, the traffic channel and the control channel. The separate receiver should 
include a separate despreader for independently demodulating information on the traffic 
channel, the con.n.1 cham,el and the common power control channel. In the meantime, the 
shared receiver demodulates the power control command on the common power control 
chamiel and the corresponding chamiel information using one despreader. 

FIG. 1 1 illustrates the forward data chamtel transmitter for transmitting the chamiel 
information in association with the common power control chamrel transmitter according to 
ttrepresentmvention HG. 12 is a diagram iUustrating the relationship between subscriber 
channelinform^ionandthepowercontrolcommandsoutputflx^nthecommonpowercontrol 

chamrel transmitter otFIG. 6 and the channel transmitter of FIG. 11. FIG. IJisablock 
diagram illustrating a structtHe of the mobile station for receiving ttre forward link data 

channel of FIG. U. 

FIG.Millustratesaforwardcommonpowercontrolchamielinwhichtheforwarddata 
cham,el is no. punctt^red at the position where the power control command is transmitted to 

the mobile station. OperaUons of the shared receiver and the separate receiver wiU be 
described withreferencetoFIGS. 15 and 16, respectively. Here, the shared receiver of FIG. 
ISandtheseparatereceiverofFIG. Hareused. 

Referring to FIG. 1 1, a CRC generator 1 1 1 generates 12 CRC bits and adds them to 
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the input frame data. Atailbitgeneratorll3generates8tailbitsforrepresentingtem^^^^^ 
ofoneframeandaddsthemtotheframedataoutputfromtheCRCgeneratorlll.Anencoder 

115 encodes the frame data output from the tail bit generator 1 13. A convolutional encoder 
or a turbo encoder may be used for the encoder 115. An interleaver 117 interleaves the 
encodedbits(i.e.,symbols)outputfromtheencoderll5. A block interleaver can be used for 

the interleaver 117. 

A long code genaator 119 generates a long code for use in scrambling nser 
information. Here. «.e long code is a unique user identification code and co-responds to the 
user's PN sequence in the transmitter. A decimator 121 decimates the long code to match a 
rate of the symbols output ftom the interleaver 1 17 to a rate of the long code. An XOR gate 
123XORS the encoded symboUoutputfiomtheinterleaverinandthedecimatedlongcode. 

A demultiplexing and signal power mapping part 125 demultiplexes the data output 
6om the XOR gate 123 into I-ehannel (i.e,. first chattel) data and Q-cham,el (i.e., second 
chamiel) data, and maps signal levels of the symbol databy converting data of "0" to "+1 " 
and data of " 1 « to "-1 ". A channel gain controller 127 receives the fir« channel data and 
controUagam ofthe received first chamiel dataaccordingtoagaincontrolsignaLAchamiel 

gaincontrollerl29receivesthesecondchanneldataandeon«»lagainofthereceivedsecond 

channel data according to a gain control signal. 

A puncture position controller 400 generates a puncture position conttol signal for 
puncturing the symbols on the traffic channel corresponding to the slot positions into which 
the power control commands for the corresponding subscriber are msert«l. The puncture 
position contioUer 400 generates tite puncture position control signal in the same mamter as 
the slot controller 340 of FIG. 6. He puncti.re position conttol signal is generated for a 
symboldatadurationofoneftamebasedontheslothoppingpattemlook-uptableofFIG.5B. 
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Afirstpuncturerl33receivesthedata symbols output from thechannelgainc^^^^^^ 

127 and punctures (or deletes) the data symbols according to the puncture position control 
signal output from thepuncturepositioncontroller 400. AsecondpuncturerlSSreceives the 

data symbols output from the chamiel gain controller 129 and punctures the data symbols 
accordingtothepuncturepositioncontrolsignal output fromthepunctureposition controller 

400. That is, the puncturers 133 and 135 receive the data symbols output from the chamiel 
gain confrollers 127 and 129, and puncture the data symbols located at the positions 
corresponding to the puncture position control signal output from the puncture position 
controller 400. As a result, the puncturers 133 and 135 output the first and second chamiel 
symboldata,withthesymbolslocatedatthetimeslotsforthepowercontrolcommandsbeing 

punctured. 

Anolthogonal code generator 137 generates anorthogonal code according to a Walsh 
code number Wno and a Walsh code length Wlength. A multiplier 139 multiplies the first 
channel data symbols output fiom the first puncwrer 133 by the orthogonal code to generate 
an orthogonallymodulated signal forthefirstchannelAmultiplierHlmultiplies the s«,nd 

chamreldatasymbolsoutputftomthesecondpuncturerBSbytheorthogonalcodetogenerate 
an orthogonally modulated signal for the second channel. A PNI generator 143 generates a 
FN sequence PNI for the first channel (i.e., I-chamrel). A muWpUer 145 multipUes the 
orthogonalmoduWionsi^outputftomthemultipherl39by.hePNIsequence to generate 

aspreadsi^ for the first ch»mel.APNQgeneratorl47genera.esaPNsequencePNQ for 
thesecondchannel(i.e.,Q-cham,el).Amultiplierl49multipliestheorthogonalmodulatio« 

signal output ftom the multiplier 141 by the PNQ sequence to generate a spread signal for the 

second channel 

For the convenience of explanation, it will be assumed that a fundamental chamiel 



- 26 - 



reiver only demodulates input data but also receives the power control conmrands 
.^smined via the ccnunon power control chapel, to this ease, the channel transnutter 
.BueturedasshowninFlG. 11 becomes a fundamental channel transmitter. 

In operation, the CRC generator 111 adds the CRC bits to the input frame data to 
e„*,eareceivertode.«min.a,uaUtyoftheframe,Whenone6amchasalengthofl72btts. 

the CRC generator 111 generates 12 CRC bits and adds them to .he input frame daU. The 
CRC bit-added frame data is applied ,0 the taU bit generator 1 1 3 which generates 8 ta.1 btts 
per frame and addsthem.o«.eCRCbit-addedframeda.a,TT.e.ailbi.sareusedtor^resent 

.^^nation of one frame and se.e to initialize the encoder 1 15 a. the following stage of the 

tail bit generator 1.3. I. is assumed that the encoder 115 used m the embodiment rs a 
c„„volutionalencoderhavingacom.raintlength,K=9.andacodingrate.R=l/3.1nthrscase, 

the encoder 1 15 encodes 192 bits per frame into 576 s^bols per frame. TTe interleaver 1 ,7 
^ves576symbolsper6ameoutputfromtheencoderll5andreanangesthebitswi.hmthe 

frame by the frame unit to mcrease a tolerance for the burst error. 

Tliedecimator 121 decimates the long codeoun>ut from .helongcodegenera«,rll9 

,„ matcharateofmelongcodetothatofthe symbols output from the interleaverin. The 
XOR gate 123 XORs me interleaved signal and the decimated long code to scramble the 

interleaved signal. 

The demulUplexing and signal power mapping part 125 demuWplexes the symbols 
output form the XOR gate 123 to output the odd-numbered symbo. to the firs, channel and 
U.eeven.numberedsymbols.othes.ondchannel.Also,U,edemu.«pleKingandsigna.power 

^ingpartUSmapssignallevelsbyconvertingasignallevel "1" to "-1" andasi^ 
,evel"0"to"«". TTte channel gaineontrollers 127 andl29confrolgainsof.hesymbols tor 

the first and second channels, respectively 
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Tl.epuno««rsl33mll35«.enp«nc.»retesymbolsloca,alatmepostoofthe 

pov^er con»ol co«nna.ds o. fte oonrnK-n power eonttol channel, ^ the eonttol of U,e 
p»c.„,epositionoo„«>Ue,4CO.Tl.atiMhep.no«^positioneonm,ner400designa.es*e 

symbolpmen^posWonseorrespondingtomepositionsofmepowercon*,!— dsfor 

to con^ponding subscriber on fte conunon power conttol channel, in *e same manner as 
«,e Slot conaoUer 340 otFIG. 6. Thepuncturers ,33 and 135 *enp»nct»r.*edesigna«<. 

symbols for the first and second channels, respectively. 

no 12, as indicate above, illustrates a relationship between the power control 

_dsoutputftomtirecommonpowerco„.rolchanneltransmitterofFIG.6,ti,echannel 

.ransmitterofFIG. 11, and the fimdamentalchamreUusercham,el) information. Reference 
numeralSllrepresentsacommonpowercontrolchannelhavingMpowercontrolcommands 
PCCl.PCCMforMsutecribers,whereinPCCirepresen.sthepowercontrolcommandfor..th 

subscriber. Further, reference nume«l 513 represents a fundamental cham,el in wh.ch a 

.ymbol corresponding to the power control command PCCi is del««. (i.e., puncti^)- 

T„„ingbacktoFIG.ll,afterpuncturingisperformedbythepuncturersl33andl35, 

.hemuhiplier.39mu.tipliesti.esymbolso«tputftomthepunc.urel33byti,eorti,ogonalcode 

output ftom the Orthogonal code generator .37 to generate orthogonaUy modulated 
^ssionsignals for the firstchanneLThemultiplierUlmultipliestite symbols output 

ft„mthepuncturel35bytheorti,ogonalcodeoutputlromtheorthogon^codegenerator.37 

,„ generate orthogonally modulated transmission signals for the second channel. The 
Orthogonal codensedintitechatmeltransmitierisaWalshcodeoraouasi-orthogonalcode. 

M addition, flte multipliers 145 and .49 multiply tire orthogonaUy modulated sisals for tire 
first and second cham.e.s by tire PN sequences PNI ^ PNQ, respectively, to spread tire 
orthogonally modulated signals. 
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FIG. 13, as indicated above, is a block diagram illustrating the subscriber channel 
reviver for receiving the power control conunands. A spreading sequence generator 611 
generatesaspreadingse,uencefordespreadingareceivedspreadsi^.APNse,ueneeeau 

beusedforthespr^ngsequenceAmultiplierenmultipUestheinputspreadsignalbythe 

spreading sequence to despread the input spread signal. 

APCC bit position selector 615 generates a position select signal for selecting a slot 
into which the power control command for the corresponding subscriber is inserted. A first 
orthogonal code generator 617 generates an orthogonal code Wdt assi^ed to the traffic 
channel for the corresponding subscriber, and a s«,nd orthogonal code generator 619 
generates an orthogonal code Wsp assigned to the common powa control cham,el. 

The orthogonal code Wsp generated from me second or^ogon^ code generator 619 
is assigned in common to several subscribers receiving the power control commands 
^smittedviathecommonpowercontrolchannelfortheforwardlink. Aswitch621 selects 
teorthogona. code Wdt or the ortho^nalcodeWspaccordingtotheposition select srgnal 

„utputftomthePCCbitpositionselector615.Amul.iplier623mu.tipUes.hedespreadsi^ 
output torn the multipUer 613 by the orthogonal code selected in the switch 621. to 
demodulate Are orthogonally modulated signal. An accumulator 625 accumulates an output 
ofthemultipher 623. This stn.cturecorr.pondstoasubscribercham.elr«=eiverassoc.ated 

with the common power control channel. 

Athirdorthogonalcodeg«.erator631genera.esanorthogonalcodeWpifor.hepilot 

chamrel. A multiplier 633 muWphes an output of the muWplier 613 by the orthogonal code 
Wpiforthepilo.channeltogenera.eapilotchannelsi^al.Acham,e.estimator635es»mates 

an energy of the pilot si^ by receiving an output of the multiplier 633. A complex 
conjug^r637calcula.esacomplexconjugatebyr«eivinganoutpu.ofthecham,elestima.or 



635. This structure corresponds to apilot channel receiver. 

A multiplier 627 multiplies an output of the complex conjugator 637 by an output of 
tf>e accumulator 625. A switch 629 switches an outprt of the mulHplier 627 to the data 
chamielor the power controlchannelaccordingtoflreposiUon select signal from the PCC bit 

position selector 615. 

in operation, the subscriber channel r«:eiver structured as described above receives 
information on both the cor«sponding subscriber channel and the common power control 
channel. Ute multipUer 613 despreads the received si^ which was spread during 
,ran»ission,bymultiplyingthereceivedsignalbythespreadingse,uencegeneratedfromte 

sp^ading sequence g«.erator 61 1 . TTte despread signal is again multiplied in the multipher 
633by.heortitogonalc<vdeWpiforthepilotcham.el.Inthisway.themultipUer633extiacts 

U.epilotcham.elsignal6omti.ereceivesigual.Thechannelestimator635estimatesthepilot 
channel si9>al to determine the pilot chamtel condition. The estimated pilot chamtel .^l 
is applied to the multipUer 627 tiuough fl.e complex conjugator 637. In doing so, the pdot 
channel si^ is demodulated in ttte same way as in a conventional pilot chamtel receiver. 

■m. subscriber chamtel receiver receives positional information about tire slot mto 
whichthepowercontrolcommandford^correspondingsubscriberisinseriedandorthogonal 

code information about the common power control channel. The PCC bit position selector 
MSstorestheslothoppingpattemlook-uptableshownbyFIG. 5B. Therefore, tire PCC b,t 
position selector 615 can detect tite slot into which the power control command for tire 
corresponding subscriber is inserted, based on the received positional information and the 
look-up table, motherwort, it ispossibletodetectthepositionoftitesymbolpuncturedas 

shown in FIG. 12. 

The PCC bit position selector 615 generates the position select signal for controlling 



teswtehes621 ,nd629a.«..positionof«.ep»no*«dsymbol. Theswi.ch621 isnormally 
connected .oa„o„tpu.Bodeoftofirs.o*ogo,»l code generatoran.andisswitchedto an 

onm node of me second orfl>ogonal code generator 619 in response to the position select 
si^generatedftomthePCCbitpositionselectoraiS. Sinnlarly. the switch 629 isnonnaUy 
o„,»ec.edtoaninputnodeofadatacon,biner(no.shown),™iisswi.ched.o»inputnode 

of a power control command combiner (not shown) in response to the position select stgnal 
generated ten the PCC bit position selector 615. 

As a result, tor the symbol data processtag interval, the despread signal output from 
fl.e mnltipUer 613 is mnltipUed in the multiplier 623 by the first orthogonal code Wdt «, be 
demodulated, and then accumulat«i in the accumulator 625. Tlte output of the accumulator 
625iscompensatedinthemultipUer627andthenapphedtothedatac„mbinerviathesw,tch 

629 Du,ingthesymboldataprocessing.if.hePCCbitposi.ionselector615 generatesthe 
positionselecsi^meswitch621isswitch.dtotheoutputnodeoftheseco„dor.hogonal 

commandcombiner.Asaresult.thepowercontrolc„mmandf„rthec„rrespondingsubscr,be. 
i.multipliedinthemultiplier623bythes^ndor.hogonalcodeWsptobedemodu,ated.and 
thenappliedtothepowercontr„lcomm.dcombinervia.heaccumu.ator625.themuiapUer 

627, and the switch 629. 

tosum.thesubscriberch»telreceivergenera.estwo separate orthogonalcodes: one 

fordemodulatingtbesubs^iberchannelinfo^atiohandanotherfordemodulatingthepower 

eontr„lcommand,ll.atis.thesubscribercha™.elr.eiverselectstheorthogonalcodefort^e 

.nbscriber channel to demodulate the symbol data, and selects me orthogonal ^ for the 
conunonpowercontrolchanneltodemodulatethepoweroon.ro.command.Here.sincethe 

^bolonthesubscriberchan„el.ocatedatmepositioncorrespondingu>thepowercontro. 
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the power control command at the receiver. 

FIG. 14 shows an example of the base station sending afferent forward data channels 
while transmitting the power control conunands using the conm>on power control channel. 
5 in this example, the forward data chamrels axe the forward ttnk common chamrels (e.g. a 
ttaffic channel or a control channel) and the power control commands are in.ert«l into the 
^ common power control chamrel rather than the forward link common chamrels. 
Unlilcethe structure ofFIG.ll,.he symbols ontheforwarddatachannelsarenotp— 

when the power control commands are transmitted to the respective subscribers vta the 

1 0 common power control channel. 

FIGS 15 and 16 show different otamples of the mobile station simultaneously 
^ivmg.ftomthebasestation.acou,rolme,sageviatheforwardlinkcommonchannelsand 

a power control command via the common power control channel. 

In FIG 15, the mobile station receives both messages via different forward link 
,S common channels ^d the power control command via the common power control chamrel 
using one ch^el receiver. In order «, use the common power control chamrel, the base 
station sends, to the mobile station, a Walsh code number for fl>e common power control 
ch^el to be used and information about the position of the power control command 
O«reinafter,rcferred.o as "commonpowercontrolchannel information-). However, ,f the 
,0 slo.positionisdete.minedinapsendo.randommethodcommonlyknowntod.emobilestat.on 
andti.hasestation,itisnotnecessa.ytose„dti.einformationrepr.sentingtt.epositionofthe 

power control command (or a power control bit). Based on ti.e common power control 
channelinformati„n,themobilestations(e.g.,j..htok-thmobilestations)canknowthenown 

Walshcodesandti.epositionswhere,hepowercontiolcommandsforthemselvesareloca.ed 
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T1.echam.el,eceiv.rineachmobilestationrecewesmen.essage— edvafte 
forw«doo,Bmonco„...cha™e.ustag«,eassignedWa,shccde(Wjorm,.andaft«alapse 
„fapr^efin«dUn,e.receiv.*ep«w«co„.r„.— dusingtoWalshcodeWiassi^ed 
f„,fteoon».o»pow»co„*>lcha™e.. AiUr,ecep.ionoftt.e power co„»ol—d,U>^ 

.^e,receiver.ceives.he„o«th.forw,.doo™.o.cha»..»sing*epre™^^^^ 
^Walsbcoae(Wjorm).Since«.e.>obUesU«o„«ceives*c.e..geo„fl>efo™arf 

„ eon.ro. channe. and Ure power cont^l — o„ «re eonnnon power contro. 
e.,anneUsingasing,eeha„ne.reoeiver,i.ean„otreoeivethenres.ges^b„.— ^ 

rte forward eo»nron con«ol cha»,e. while reeeiving fl,e power e„n«ol eonunand. teeby 
Obtaining «,e re^. of P— B *e power eon«,l oonnnand in. d>e forward comnron 

control channel. . 

However, when Ure power eontro, — d is added ,o fte «affic channel as ,s *e 
easeinthepriorar.,onesepara.eWa.sheodesho„ldbe— lyassi^edforrran— 

„,fl.epowerconnol_d,eve„whenthereisnon.es.age.oberran3n^«edvia*e«^o 

ebanne,««rebyresn.UngU.awas.eof,heWalshcoderes„nrces.In«.ee«b««n.en.of«^^ 
p^en.invenrion,b„wever>«.«seof«-eoonnnonp„werc„n«,lohanneU.isposs.b,e. 
.,easeUreassignedWalshcode(Wjorm)whenfl.ereisnon.essage— andrece-ve 

tt.e power eon«„l oonnnand a. a predefined pos.Uon using «,e Walsh code Wr. fl>ereby 

efflcienUy utilizing the Walsh code resources for the forwanl imk. 

^ no 16, each mobile station receives the messages via different forward In^ 

eonnnon control channels using two channel receivers and receives the power cont™. 
^dviatheconmtonpowercontrol Channel, Unlike the case of P.O. .5, stnce the 
„obi.estationhastwochanne,receiver.itcanreceivetben.essagesymbo.stransnuttedvra 

U,eforwardlin.con„noncon.ro.channe,sevenwhilcreccivingthepowercontrolconnnand. 
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M a .su.., it is po.ib.. » prevent U.e ohanne, degradation which „>ay occur in .he ca. 
Where ^ syn-hols on .he fo^ard con»on con»>. channel are par«aUy p»ncn.ed .0 n.sen 
therein the power control commands. 

HG 17 is a block diagram iUnstraUng a mobile s«ion sttuCnre for sim„l.aneo..ly 
^eivi„gU,ecommonpowe,con.rolchanneland*e..,wardda.channelind.esamemanner 

as shown by FIG. 16. 

nGS18AandlSBareflowchar«iltastratingopera.ionsofU,ebases.a«onandte 

„„Mles«.ion.henamessageis— edbypowe.con.„lUngd.ereve.seUnkcomm«^ 

channel acco^ » >^ —logy of .e presen. invention In «s — * 
m„hU.sU.ti»and.hebases«ioncon«ol«.ei„iUa.powernsing*epreambles.^a.U.a.fl.e 

^ohilesUUon—foraprcdefinedUmeTW.prior.— "-^^ 

Rcfcrring^FIG. 18A,ins«pAl,d.emobilcs.tio„(MS)— ap.eamblesig«al 
„,anini«allevel.«.ebas.sMionvia.econm>onchannelfor.herevers=lin. Themo e 

.^„„chec.ins.epA.whed,e.apowe.con«olcomma„disreceived^md.ebases.a«. 

a.e common channel for «.e forward 1^. Upon Mlnre .0 receive 0.e pow« con«^^ 
_d,.hemobiles.tio„increasesins«pA3«.e.evel(i.e..po«e.)of.eprc»b^^ 
,,apredcfinedamoun.,on*ebe.ief«,a..hebases.tion«led.acknowledge«,epream.e 

sUaue.a-esignarslow— ionpowe..««.epr„c^nrerenn.s.s.ep 

However, in^^e even. whe.i.isprede«nninedbe.ween*emobiles.aaonandtt>e 

hase station « .he power contiol comm^d is — a. a predetincd time .a^e 
.„an.link,s.epA3maybo„mi«ed.U.nrecepti„nofti.powe.con.rolcommand^ 

^ .ase s«.io. .he mobile s.ation in s.ep M consols ti.e level of U.e preamble srgnal 
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aocording to the received power control coimr^nd and tnmsmita the power controlled 
preamble signal to the base station. 

After transmitting the power controlled preamble signal, the mobile station proceeds 
tostepA5toseeifapredefioedtimeTWhaselapsed.WhenthepredefinedtimeTWhasnot 

elapsed yet, the mobile station compares the power of the received power control command 
with a threshold value, in step A6. When the power of the received power control command 
ise<paltohigherthanthettoesholdvalue,themobUestationret«msto step A4and continues 

,0 transmit the preamble signal to the base station by controlling the power of the preamble 
signal according to the received power control command. However, if the power of the 
received power control command is lower than the threshold value in step A6, the mobile 
station transmits in step A7 the preamble signal, maintaining the previous power level. 
Subsequently, in step A8, the mobile station increase a count value CNT by one. Here, the 
count value CNT represents how many times the mobile station has transmitted the preamble 
signal in the previous power level. When the count value CNT is «,ual to or higher than a 
,hresholdvalueinstepA9,themobilestationreleasesthereverseUnkcommoncham.elinstep 

All. Howeva, when the count value CNT is lower than the threshold value, the procedure 
returns to the step A5. As stated above, when the power control command is low« in power 
levelthanthethreshold value forapredetem,inedamountoftimes,themobilestationreleases 

thereverselinkcommonchamielanddiscontinuestransmittinginbeliefthatthepowercontrol 
chamtel for the forward link is in abad condition. In this exemplary embodiment, the mobUe 
station releases the reverse link common cham^el by checking the receiving power of the 
power control command during transmission of the preamble signal. Of course, however, it 
is also possible to release the reverse link common channel even during transmission of the 
message, if the power control command chamiel is in bad conditioa 
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to «,e meantime, when predefined time TW has elapsed in step A5, to mobde 
.ationcontinuo„slyreceives.,ns.epA10,ti.pcwerco„t«,lcommandftomti.ebases«tion 

andsimul.aneous.ysends^in.ended«,essagetoti.ebases.ationvia«,e«versehnkoommon 

channel by con«>lUng —ion power according to ti>e received power contto, 
command. After— ion ot*em«sag..ti.ereverse.inkcomn,oneham.elisre.eased 

in Step AH. 

to FIG 18 A, toe mobUe station transmits the preamble to tire base station v,a 
U,e reverse link common cham>el prior to actuaUy sending the message in step AlO, and the 
base station d-en se»is the power control command to tire mobile station according to ti.e 
^eivingpowerofti.epreamblesignal.totinsmanner.ti.eimtialpowerco„trolisperformed 

.oadins.d.epoweroftirereverselinkcommonch^e,toadesi«de.tent.Thepurposeof 
toeinitialpowereontroUstoenabletiremobilestationtosafelysendthefirstseveralftames 

of the intended message. 

Next refemngtoFIG. ,8B. debase station checks in step Bl whether ti« preamble 

,g^isreceivediromti,emobUestation.Uponfailnretodetectthepreamblesignaltantire 
mobile station, tire base station sends ^ tire mobile station a power-up command for 
instructing an increase of the power for tire reverse Unk. in step B7. This is to tocrease an 
i^tiatacui^tionprobabilitybysendingthepower-upcommandtoflremobilesti-ionintire 

case wheretirepowerotti.ereverselinkis.oo.owtoreceivetirepreambles.gnal. However, 
upondetcctionofa.epreamblesignalfiomti,emobn.station,ti.ebasestatio„measuresti» 
^of«.ereceivedpreamblesignalinstepB2,andtt.ense„dsapo«erco„,rolcommand 

«, .he mobile sUtion according to fl.e measurement to step B3. After drat, tire base station 
de.e.minesins«pB4whetherti.epredefinedtimeTWbaselapsed,ifnot,theprocessretums 

.„stepBl.However,afteralap«otti,epredefinedtimeTW,fl.emobilestation«ceivesti.e 
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„.essages».ftom*e™baesU«onms.epB5andme„relea^stt,e™ndmg — 
ch^eUnstepB6.1n*en.eantime,tt.ebase^onsendsthepow«<=onttolconnnan dU>the 
„obne..ationevenwhilere^ivingtt>em«sage&om.hen.obile station, so astoenableae 
^bUesuaonmoonBolthemu^missionpoweroooordingtemepowerconttol— d. 

FIGS 19Aand WBareflowohartsUlustratingopeiationsoffhebasestationandthe 
„„ba. station whenamessage is «iaedbypowerco.*,llmg«.ecommoncha«..lfor 
.he«verse«nkaoo„rdingt„anembcdin.entoftheprcs«.tinventio.Whe„co«pared«,m 

U,een.bod™entshow„byF.GS. ,8A and 18B, the e^bodtaent of FIGS. .9Aandl9B.s 
differ=ntm.l.tthebasestation»forn..hemobi,es.ationaboutam«sage.ransmiss,onti»^ 

during initial pow control between the base station and the mobite station. 

deprocedure of FIG. ,9A is equal to that of FIG. ,8A except step C5 wtach 
oorrespondstostepASofFIG. 18A. hrs.epC5..hemobiles«tio.cbecl.swh..heranressage 
^nission command is received ftom the base station, in order to detennine whether to 
fmish initial power conttol and to send the mtended message. 

TleprocedureofFIG. 19B is equal to that of FIG. 18B except that step B4 of FIG. 
I8Bis,eplacedwithstepsD4andD5.Ins,epD4..hebasestationmeasuresthesttength(,.e.. 
receivingpower)ofti.epre»,blesigna.sentftomthemobilestationtodetenninewhetherthe 

^ of the received pre^rble si^l is within a permissible range. If the strength of the 
^eivedpreamblesi^iswithinthepermissiblerangcthebase station sendsthe message 

transmission command to the mobile station in step D5, as weU as the power control 

command. 

FIGS 20Aa„d20BareOowchartsillus.«tingoperaaonsofa.ebasestationandtt.e 
mobile station whenamessageistiansmittedby power controllingthe designated common 
channel forthereverselinkaccordingtoanotiterembodimentofthepresent invention. Even 



i„«s«-x,dimcn..*emobilesUtionandmebases.ationexchangea„ao.»dmes«geafter 
perfonni„gmitialpowercon«,ld«mgpr«.efinedtoemHowever,si«c.tt».emboto^^ 
p«f„™s *e power control for ttre designated conunon channel only, a channel request and 
assignment operation for the designated common chamiel precedes. 

Referring to FIG. 20A. in step El, the mobile station transmits a channel request 
signaltothebase station inordert„use.hedcs,gna.edchannel.Tl,en,obilest.tioncansend 

information about a message to send, together «ith the channel request signal. TT,e base 
stationthenanalyzestheinformati^tsentftomthemobilestationtodetenninewhethertouse 

«,e desisted reverse hnk common channel. When it is intended to use the designated 
reverse link common chamtel, the mobile station sends a channel assignment command and 
associatedchamtelassigmnentinfonnationasaresponsesignalviatheforwardUnkcommon 

channel (Sees.epsFl.F2,F3andFllofFlG. 20B). The mobile station th», receives the 
respons.signalin..epE2,andd«enninesisstepE3whethertheresponsesignalcorresponds 
«,anacknowledgesi^alACKoranegativeach,owledgesignalNAK.He«,theACKsignal 

„.s that the base station permits the mobile station to use the designated reverse hnk 
oommonchamteLandtheNACKsig^ represents that thebasestationdoes no. permt. the 

mobile station to use the desi^ated revere link common chamtel. Upon reception of the 
ACK signal, the mobile station starts sending fl>e reverse link common channel m an mttial 
power after a lapse of a predefined time TG. As shown in steps E4-E8 and E11-E14. after 
performingtheinitialpowercon,rolforthepredefinedtimeTW,themobilesta«onsends«.e 

acmalmessage.SinceoperationsinstepsE4.E9andEn-E14aree,ualto.hoseinstepsAl. 

AlOofFlO. 18A.theassociateddescrip«onswiUbeavoided. After sending the message m 

step E9 the mobile station releases the designated common cham^l in step ElO. 

ReferringtoFIG.20B.instepFl.thebasestationreceivesfrom.hemobiles.ationthe 
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ch™elre,ue^sig.«la„dtoinfonnati«a*>^U.eme.age*a.m.mobUes.ationm,e™is 
.osend tos.epF2>ebases.aaonamlyz«aer«=dvedmfonnation,odctenmn.whema 
orno..ope™.*emobiles.aUon.ou.e.hede.ignatedoonm.oncha™elforfl>ereversetak^ 
T„p«mitthemobiles.ation««s=ttiedesi^ — oha»,el.thebases.a.ionsendsm 

5 step F3 .he channel assignment command (i..., ACK signal) and associated channel 
assignment infonnaUon to the mobile station via the forward link common channel 

On the other hand, to pennit the mobile station not to use the designated common 
chamtel, the base station sends the NAK signal to me mobile station in step Fll. In U.e 
meantime, after sending the ACK signal in step F3. the base station ™ts for tite predefined 
,0 time TO in step F4. takmg into consideration the time in which the ACK signal reaches tire 
mobile station. Tire initial power control procedure and tire acti.1 message recervmg 
proc«lure in steps F5-F9 which will be performed after a lapse of tire time TG, are e,«al to 
are procedures m steps B..B5otFIG. 18B. Thus, detailed descriptions will be avorded 

• .fo«T70 the base Station releases the designated common 
After receiving the message m step F9, the base siauon rc 

15 channel in step FIO. 

FIGS 21 A and 21B are flow charts iUu^ating operations of tire base statton and tire 
mobile station whenamessage is tiansmittedby power controllingtire designated common 

d.amrelfortirereve«elmkaccordingtoaft.rti,erembodhnentotthepresen.invention.h,tins 
embodime«t,«.ebasestationinforms«,emobilestationaboutthemessagetransmissiontime 
30 duringini.ialpowercontrolbe.weenthemobilestationandti,ebasestation.inti,esameway 
asintireembodimentrepresentedbytireflowchartsofFIGS. 19Aand.9B. Alternatively. 
.Ke mobile station sends an intended message a. a time predetermined between the mobrle 
station and tire base station. However, unlike tire embodiment of FIGS. .9A and 19B, tins 
e„^entperformsti.epowerc„ntrolforflredesignatedc„mmonchannelonly,achannel 
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request aM assignment operation for the designated common chamiel should precede. 

ReferringtonG.21A,instepGl,themobUestationsendsaeham.elrequestmessage 

,0 the base station in order to use the designated common chamtel. The mobile station can 
send infomiation about the message to send, together with the chamtel request message. The 
base station then analyzes the information sent fiom the mobile station to determine whether 

to usett>edesignatedreverseUnkcommonchamel.Whenit is intendedtouscthe designated 

reverse Hnk common channel, the mobile station sends a channel assigmnent command and 
associatedchamtelassigmnentinfonnationasaresponsesignalviathe forward linkcommon 

channel (See steps HI, H2, H3 and H12 of FIG. 21B) 

The mobile station receives the response signal in step G2, and determines is step 03 
whether the response si^ corresponds to an acknowWge signal ACK or a negative 
acknowledge signal NAK. He,e, the ACK signal represents that the base station pemnts the 
mobile station to use the designated reverse link common chamtel, and tite NACK signal 
representsthatthebasestationdoesnotpermitfliemobilestationtousethedesignatedreverse 

Itok common chamtel. Upon reception of the ACK si^, the mobile station performs the 
initial power control and ttten sends the intended message at a predetermined thne or upon 
reception of a message tnutsmission command ftom the base station, as shown in steps 04- 
G13. Sinceprocedures insteps G4-G13areequalt„thoseinstepsCl-C10„fFIG. 19A.the 
detailed descriptions will be avoided. After sending Ute message in step G13, the mobUe 
station releases the designated common channel m step G14. 

Referring to FIG 21B, in step HI, flte base stttion receive, from the mobUe station 
the channel request si^ and the information about the message that the mobile station 
int^ds to send, ht step H2, the base station analyzes the received information to detemune 
whether or not to permit tite mobile station to use the designated common chamtel for the 
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r^erse link. To permit mobile station to nse flte designated common channel, the base 
station sends in step H3 the channel assignment command (i.e.. ACK signal) and associated 
channel assignmentinfonnationto the mobile station viatheforwardlinkcommonchannel. 

On the other hand. ti> permit the mobile station not to use the desi^ated common 
channel, the base station sends the NAK signal to the mobile station in step HU. In tite 
meantime, after sending ti>e ACK sis>ai in step H3. ti,e base station waits for tite predefined 
timeTGin s.epH4, takinginto consideration ti« time in which ti>e ACK signal reaches tire 

mobile station. The initial power control prooed«e and ti>e achM message recervmg 
procednre in stepsH5-H9 which wiUbeperformedafteralapseotthetimeTG, are equal to 

theprocedu^instepsm-mofnO. 19B. Tbus, the detailed descriptions wiU be avotded. 

After receiving the message m step HIO, tire base station releases tire designated common 

channel in Step HI 1. 

nGS22Ati»ough25Binnstrateseveralmettiodsottransmittingamessageaccoring 
to ti,e metitodologies of the present invention. More specifically, .he« a« shown several 
examples of controlling the power during a standby state after transmission of the message. 
htthedrawing^PAdenotesapreamblesi^tobetransmiUedandMSGdenotesamessage 

signal to be transmitted. 

FIGS 22A and 22B show methods of transmitting an mtended message by dividmg 
iUntoseveraImessageblocksofapredeterminedsize.Aftersendingonemessageblock,.he 

mobilestationsendsanextmessageblocknponreceptionoftheACKsigaalandresendsme 

originalmessageblockuponreceptionoftircNAKsignaloruponfailuretoreceivemeACK 

signal torapredefmedtimcThemobilestationdoesnotcontiolthepowerduringastandby 

state after sendingonemessageblock. Wore, before sendingtitenextmessageblockor 

^ding.hetransmit^messageblock,ti>emobiles.ationtiansmitsti,epreamblesignalfo, 
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initial power control. 

FIG 22A shows a meftod for transmitting the message in the case where the pilot 
channel is not used in the reverse Unk, and FIG. 22B shows a method for transmitting the 
message in the case where the pilot channel is used in the reverse hnU. The structure and 
operationforthecaseswhereatepilotchannelisusedornotusedinthereverselinlchavebeen 

described with reference FIGS. 8Atol4. 

FIGS. 23A and 23B show methods of transmitting an intended message by div,dmg 
itintoseveralmessagebloolcsofapredetenninedsizeinthesamemam,erasnGS.22Aand 

22B After sendingonemessagebloclcthemobile station sendsanextmessageblockupon 

^Uon of the ACK signal and resends the original message block upon reception of the 
NAKsi^oruponfailuretoreceivetheACKsignalforapredefinedtin,e.Tt.esemessage 

^ssionmethodsaredi<rcrentftom,hemethodsofFIGS.22Aand22Bin.ha..hemobile 

station control the power at apause after transmission of one message block. In ttas case 
.h,ce.hepoweriscontrol,edevenat«,epausebetw.en.he«essag.blocksbeing.ransm.ned, 

, U not necessary to transmit the pr^ble signal to control the initial power when 
^smittingthenextmeasageblockorresendingthe— edmessageblodchtparticular, 

FIG 23B shows the case where the pilot channel of the reverse link is continuously 
^ttedforthepowercon.rolofthereverselink,evenforthed„rationwhere«re.e.sno 

message to transmit. 

FIGS 24Aand24Bshown,ethodsof™itingfortheACKsignaltoberece,v«laftcr 
sendingthe whole intendedmessageatatime.Inthesemethods,thepowerisnot controlled 
whilewai.ingfortheACKsign^«.bereceived.Therefore.whentheNAKsignalisreceived 

or when the ACK signal is not received for the predefined time, the mobile staUon trannuts 
thepreamble signal forthe initial power control priortoresendingthcMessage. FIG. 24A 



42 



sho»samemod for ttansmittrngftemess^gemmecasewheretepilo. channel is notuscd 
in to revere link, and FIG. 22B shows a metood for transmitting th. message in to case 
where the pilot channel is used in the reverse link. 

FIGS 25 A and 25B show methods of divisionally transmitting an intended message 
into several message blocks of a predetermined size and receiving ACK signals for to 
^^tive message block transmitted. In accortace with these methods, upon Mure to 
receivetoACKsignalforapredefinedtimeoruponreceptionoftoNAKsignaLtomobtle 

nation should retransmit to message block in one of to foUowing two methods-, a firs. 
methodretransmitsonlytomessageforwhichtoNAKsi^alisteceivedandtomessage 

forwhichtoACKsignalisnotreceivedfortopredefinedtime.asecondmethodretransm.ts 

alltomessageblockssucceedingtomessageblockforwhichtoNAKsignalisreceivedor 

fbrwhichtoACKsignal isno, received fortopredeflnedtime. For example, ass^ne that 

toACKsignalforathirdmessageblockisnotr^eivedfortopr^efinedttoeortoNAK 

signal for to third message block is received during ttansmission of a fiflh message block. 
1, this case, to firs. mett.od retransmits only to third message block after transmitting to 
fifthmessageblock,andtosecondmethodretransmi.stothird.oflfthmessageb.ocksafter 

.r^mittingtofifthmessageblock. FIG. 25A show, to message transmission metod m 
tocasewheretopilotchannelisnotusedintoreverselinkandFIGiSBshowsmessage 

Wnsmission method in to case whe« to pUo. channel is used in to revere hnk. 

to to present invention, to forward common power control chamiel is proposed tor 
topower cont^loftoreverselinkcommonchanneLUe forward commonpow^contro. 

channel can be also used for another purpose. As »otor application, to forward common 
powercon.ro.channeIcanbeusedforpowercon.roloftocontro.channe.s.hrto.MT-2000 

.^.dedicatedccntrolch^melsareemployedtoincreaseacamuaUtyoftomobilestation 
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a^J .0 secure an efficient data commumcation. In general, there is no difficulty in applying 
a dedicated control channel for the r^erse link to the system. However, when forward link 
dedicatedoontrolchannelsareassignedtofterespectiven,obilestations,theorthogonalcodes 

areassignedfortherespectiveforwardlinkdedicatedoo„trolchannels,resultinginexhausti^^ 

of the orthogonal codes. 

Toreducethenumberoftheorthogonal codes assigned for the forward Unkdedicated 

c„ntrolchannels.thepresent,nventionusesthesharablecontrolch»nelwhiohcanbeshared 

by multiple mobiles stations on a time-shared (or time-division) basis, to a system using the 
d^lecon,rolchannel,asingleorthogonalcodeisassiguedU>.hesharablecont™lchannel 

surf multiple subscribers transmit/receive control infomiation using the sharable control 
charmel. Here, the subscribers can be distinguished by scrambling transmission data using 
different long codes. However, since one channel, i.e., one orthogonal channel is used by 
several subscrib«s on a time-shared basis, it is difficult to transmit the power control 
command for the reverse link It is possible to transmit the power control command via the 
commonpowercontrolchamtel,asinthepoweroontrolforfltereverselinkcommonchannel. 

TTiereforcbytransmittingthepowercontrolcomm^dviatheseparatecommonpower control 
channeUtispossibletotransmitthepowercontml command without wasdngtheorthogonal 

code when there is no data to transmit Furthermore, in the novel common power control 
cham^l scheme, several subscribers transmit and receive flieir corresponding power control 
commandsbysh^ngthesameorthogonalcode. Therefore.it ispossibletocontrolthepower 

with a reduced number of the orthogonal codes. 

Forastructureinwhichthebasestation simultaneously transmits the commoncontrol 

cham,elandthecommonpowercon«,lcham.eltothemobiles«.tionandastructure in which 

themobilestationsimultaneously receives thetwocham.els,theschemesshowninFIGS. 11- 
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17 can be used. 

I,,lightoftoforegoingdescriptio,>s,smcemepowercontn,lisperfbnnedthrough^^ 
„ve,selinkcommonch<»me..teti»ere,uired«a««stt.esys.emisr«J»cedandthesystem 

can ttansmi, long bus. messages. Furthennore. an iniUal system access powa can be 
app™pria.elyadjus.ed.nnntaizinganmfluenceo„toesys.em.l.additio„,menovelCDMA 

co™mnmcationsysttmttansmi.s.hepowe,con.mlco™n.aadsform»ltiples«bscribers™fl.e 
conm.on power contol channel using a single oAogonal code, thereby increasing ufUty 
efficiency of the or^ogonal codes. Wore, it is possible to transnU. the power control 

conmands by using a reduced number ot orthogonal codes. 

AlthoughiUustrativeembodimentsofthepresentmventionhavebeendescribedherein 

with reference ^..heaccompanyingdrawings, it istobeunderstoodthattheinventionisno. 

Medtothesepreciseembodiments,and.hat various other changes andmodificationsmay 

be affect«l therein by one skilled in me art without departing from the scope or spmt of the 
invention. All such changes and modificadons are i.t«.ded to be included within .he scope 
otthe invention as defined by the appended dauns. 
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